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SOV/122-58-12-3/32 
Ignatenko, P.I., Candidate of Physical and Mathematical 
Sciences, and Terminasov, Yu. 8., Doctor of Physical 
and Mathematical Sciences. 
Investigation of the Effect of the Surface Layer Condition 
in Steel on its Resistance to Wear (Issledovaniye 
vliyaniya sostoyaniya poverkhnostnogo sloya stali na 
Yeye iznosostoykost' ) 


PERIODICAL: Vestnik Mashinostroyeniya, 1958, Nr 12, pp 10-12 (USSR) 
ABSTRACT: Rings of U8 carbon tool steel, of 48 mm o.d., 40 mm i.d., 
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and 10 mm height were turned and amealed in an electric 
vacuum furnace. By grinding at different speeds (30 and 
50 m/sec) deformations of different signs were introduced 
into the surface layer. Some of the sp ecimens were 
again annealed. The initial mi¢re-hardness and surface 
finish were measured. Annealed specimens with 200 kg/mm 
(high-speed grinding) were tested for wear on an-Amsler 
machine, namely dry, under a load of 3 kg, and lubricated, 
under a load of 20 kg. Cast iron self-aligning blocks 
were pressed against the rotating rings. The wear was 
judged by the loss of weight. The degree of work-hardening 
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has proved to be the main factor determining wear. Fig 2 
Shows the friction work in lubricated Slidings plotted 
against the number of revolutions. One curve covers all 
annealed specimens and another, about 20% lower, covers 
all work-hardened specimens, Fig 3 shows the micro- 
hardness rising with the number of revolutions and illus- 
trates the rise of micro-hardness as the reason for the 
flattening out of the wear curves, Similar regularities 
were observed in dry friction, However, the final micro- 
hardness values, achieved after running-in (about 450 kg/ 
mm2) were about the same whatever the starting condition, 
whereas in lubricated friction thg annealed specimens 
never reached more than 350 kg/mme-, 


There are 5 graphs and 4 Soviet references. 
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80V/58-59-8-17942 
Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 135 (USSR) 


AUTHORS : Makogonov, V.Y@., Terminasov, Yu.s. 
ne 
TITLE: An X-Ray Study of the Mechanism of Fatigue in Metals Possessing Crystals 


of Dissimilar Sizes 
PERIODICAL: Tr. Leningr. inzh.-ekon. in-ta, 1958, Nr 23, PP 46-67 


ABSTRACT: Al, Cu and commercial Fe with crystals of dissimilar sizes were studied 


ranging in size from 107* to 5 cm and were subjected to the fatigue test 

at amplitudes of 1, 3 and 10 om, In fine-crystalline samples at all test 

amplitudes distortions of the second type (crushing of the. crystalline 
blocks and of crystallite deformations), which would have been manifested 
in the line width, did not arise during cyclical loading. For 4 crystal 
size of 1072 om a crushing of the erystalline blocks is observed, and 
their incidental disorientation can be discovered on the Laue diffraction 
pattems; however, crystallite deformations do not arise, For samples 

Card 1/2 having crystalline grains of a size ranging from 1 mm to greater dimensions, 
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An X-Ray Study of the Mechanism of Fatigue in Metals Possessing Crystals of Dissimilar a 
Sizes 


crushing occurs without the development of crystallite deformations; furthermore, 

the greatest crushing takes place at the orystal boundaries. The above-mentioned pro- 

cess of defofmation of the crystalline structure of Al (crushing of the blocks) reduces 

the sample tg a condition of "friability", which is the cause of the metal's loss of > 
endurance after the passage of a certain number of cycles, Unlike Al, few crystallite 
deformations arise in red Cu during the first period of cyclical loading. In other 


fracture, The samples of commercial Fe, subjected to cyclical loading, disintegrate in 
a manner analogous to that of the copper samples, and in the first test period small 
crystalline deformations arise in them, The development of crystalline deformations in 
the structure of metals is connected with the physical nature of the materials under 
investigation and can not Serve as a structural indication of metal fatigue, 
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Radiographic penoieatton of Plastic deformations of steel. 
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(X rays--Industrial applications } 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, p 123 (USSR) 


AUTHORS : Minin, L.P., Terminasov, Yu.S. 


nae aie nema ane 


jl 
TITLE: X-Ray piffraction Study of Aluminum Deformed by Stretching at Room 


Temperature and Low Temperature ns 
PFRIODICAL: Uch, Zap. Leningr. £08. ed, in-ta_im, A.I, Gertsena, 1958, Vol 141, 
pp 225 - 232 


The authors studied the substructure of Al that had been deformed by 
stretching at temperatures ranging from 20° to -194°C, A special 
attachment made it possible to effect the deformation of the sample 

and obtain X-ray photographs both at room temperature and at low 
temperature (-194°C). The X-ray photography was effected by the reverse 
exposure method, It was established that there exists an interconnection 
between lattice distortions and the process, of crushing of the blocks 

that takes place un The increase of stresses in 
the initial s*age of deformation paves the way for the process of crushing. 
Tne crushing of the blocks, as well as a certain disorientation that they 


ABSTRACT: 
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X-Ray Diffraction Study of Aluminum Deformed by Stretching at Room Temperature and Low 
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undergo, in turn promotes a further increase of distortions. It is probably the elastic P; 
stresses resulting from cooling that pave the way for the intensive crushing of the blocks 
that takes place when Al is deformed at low temperatures. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 7, p 208 (USSR) 


AUTHORS : 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Pavlov, 3.A., PENNA OV Yu.s.. o. 
Roentgenographical. Investigation on the Block Structure and Micro~ 
deformations in | Grade Steel Subjected to Lubrication Friction 


Uch, zap, Leningr, gos, ped. in-ta im, A.I. Gertsen, 1958, Vol 148, 
pp 261 - 263 


Harmonic analysis of the shape of diffraction Roentgen reflexes was 
used to investigate deformations of the crystalline lattice in "5" 
steel surface layers; the steel was subjected to friction with lubrica- 
tion under loads of 60 to 140 kg/om, It was stated that heavier loads 
increasod the depth of the cold-hardened layer and its microhardness, 
This process was accompanied by the crushing of blocks and the origina- 
tion of microstresses in the cold-hardened layer, It was shown that de- 
formations decreased at a remoterdistance from the surface and at a 
depth of 250 se (for loads of 120 ke/em®) the structure was not deformed, 
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SOV/126-6~5-24/43 
Mindukshev, V.F., and Terminasov, Yu. 


X-ray Investigation of Block Fragmentation and Dis- 
tortion of the Atomic Lattice: During Static and Dynamic 
Deformation of Metals at Normal and Low Temperatures 
(Rentgenograficheskoye issledovaniye fragmentatsii 

blokov i iskazheniy atomnoy reshetki v protsesse statich- 
eskoy i dinamicheskoy deformatsii metallov pri normal'noy 
i nizkoy temperaturakh) 


Fizika Metallov i Metallovedeniye, 1958, Vol 6, 
Nr 5, pp 919 - 923 (USSR) 


The basic factor influencing the changes taking place 
during static and dynamic deformation is that heat which 
arises along slip planes. The aim of the present work was 
to investigate static and dynamic compression of metals 
at room temperature and at liquid nitrogen temperature, 
using two metals of entirely different properties 
(duralumin and copper). The specimens (rods of 10 mm dia 
and 15 mm length) were annealed in vacuum and deformed in 
static and dynamic compression at room temperature and at 
liquid-nitrogen temperature. X-ray investigations of the 
crystal distortions and block fragmentation at static and 
dynamic deformation at the above temperatures were con- 
cerned with the broadening of the R16 942) and (422) 
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X-ray Investigation of Block Fragmentation and Distortion of the 
Atomic Lattice During Static and Dynamic Deformation of Netals at is 
Normal and Low Temperatures 


for duralumin and the (331) line for copper and the results 
are shown in Figure l. In statically deformed duralunin a 
maximum broadening of the line (511) can be seen in specimens 
deformed and X-rayed at liquid-nitrogen temperature 
(Curve 1), particularly during the initial Stages of 
deformation. The broadening of the (422) line as obtained 
by using an ionisation method, was also studied (see 4 
Figure 2). Comparing the dependence of broadening of 
interference lines in dynamically and Statically deformed 
duralumin at various temperatures, a fundamental difference 
is evident which is shown in broadening of the line in 
relation to the type and temperature of deformation. The 
broadening of the line during plastic deformation is aus 
on the one hand to micro-slip and on the other to frag- 
mentation of blocks. In order to elucidate the reason for 
the great difference in the broadening of the line in 
relation to the type and temperature of @formation, the 
problem must be more closely considered. With the help 
Card2/4 of harmonic analysis, a division of the above effects 
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could be obtained. The results obtained by this method 
show that lattice disgortions at rocm temperature attain 
a value of 1.10 x 10 on statically compressed duralumin 
and 0.9 x 1079 in dynamic deformation. Duralumin specimens 
deformed at the low temperature showed an internal stress of 
1.20 x 1079 for static and somewhat less for dynamic 
deformation. Hence, dynamic deformation at room temperature 
causes smaller micro-distortions of the crystal lattice than 
those which arise in static compression. This phenonencni 
can be explained by heat relaxation. Block fragmentation 
appears to occur because the stressed blocks can withstand 
only certain maximum stresses of the erystal lattice fora 
given metal, after which disruption into smaller blocks takes 
place. This is illustrated in Figure 3 in which the crystal 
block size is plotted against the degree of deformation 
for duralumin which had been deformed statically and dynani~ 
cally at room temperature and at liquid-nitrogen temperature. 
The influence of the rate and temperature of deformatior. is 
Card3/4 also evident. At the low temperature, the influence cf the 
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X-ray Investigation of Block Fragmentation and Distortion of the 
Atomic Lattice During Static and Dynamic Deformation of Metals ai 
Normal and Low Temperatures 


rate of deformation becomes negligible. At room temperature 
relaxation increases and hence the influence of the rate of 
deformation is considerably greater. The stresses brought 
about by work hardening in compression are partly lowered by 
relaxation, particularly in dynamic compression. Hence, at 
F the low temperature the micro-distortions attain a greater ae 
magnitude and the block size is nearly twice smaller as 
compared with the block sizes of specimens deformed at room 
temperature. There are 3 figures and 10 references, 5 of 
which are Soviet and 5 English. 


ASSOCIATION: lLeningradskiy inzhenerno-ekonomicheskiy institut 
(Leningrad Engineering-Economics Institute) 


SUBMITTED: February 11, 1957 
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AWOSOVA, Ales TERMINASOY,. Yu.5, 


X-ray investigation of the fatigue of nonferrous metals, Izy, AN 
SSSR. Ser, fis, 22 no.102:193-194 O '58, (MIRA 12:3) 


1,leningradskiy gostdarstvennyy pedagogicheskly inetitut im. Al. 
Gerteena, 


(Nonferrous metale--Fatigue) (X rays) 
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Mindukshev, V.F., Terminasov, Yu.3. 32=2h—l.~50/67 


ee niguineitteieten ane 
A Device for Testing Samples With Respect to Statio and Dynamic 
Compression at Low Temperature (Ustanovka dlya ispytaniya 
obraztsov na staticheskoye i dinamicheskoye szhatiye pri nizkoy 
temperature) 


Zavodskaya Laboratoriya, 1958, Vol. 24, Nr 4, pp. 489-89 (USSR) 


The system desoribed makes it possible to attain statio and 

dynamic compressions at constant test-temperatures in liquid 
nitrogen. It may be seen from the schematical drawing that ths 
sample in between pressure plates of which the upper one is ina 
oylinder which regulates the amount of deformation, whereas the 
lower plate is fastened to the piston. The entire system is 
heat-insulated and is filled with liquid nitrogen; before being 
measured, the sample is left in it for 10 minutes, after which it ? 
is deforned in liquid nitrogen. The temperature of the sample is , 
meagured by means of a thermocouple during the process of de- 
termination, in which case one contact is on the surface of the 
sample and the other in the liquid nitrogen. In static tests the 
system is installed on the ball supports of the press, whereas in 
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A Devioe for Testing Samples With Respect to Static 32-2h-b-50/67 
and Dynamio Compressicn at Low Temperature : 


- the case of dynamic tests it is fastened to the ram supports by 
means of screws. The ram should have a looking device for the 
purpose of intercepting the striker after the rebound caused by 
peroussion. The deformed samples may be conveyed in a Dewar’ 
vessel filled with nitrogen for the further investigation of a 
radiographic, metallographic or other kind. Thers is 1 figure. 


ASSOCIATION: Leningradnkiy inzhenerno-ekonomicheskiy institut (Leningrea 
= Industrial‘ Engingsring /Institute)’ 


wih ay Oil UOste akan 

1. Materials--Test methods 2. Materials--Testing equipment 
3. Materials--Mechanical properties 4, Temperature-~Control 
systems 5. Nitrogen (Liquid)s-Applications 
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paratus for radiographic investigation at low temperatures. 

Zav. lab, 24 no, 58641 '58, (MIRA 1126) 
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Leningrad. Inzhdnerno-ekonomicheskiy institut 


Peimeneniye rentgenovykh luehey k issledovaniyu materialoy (Appli- 
eation of X-Rays in the Study of Materials) [Leninaradl Izd-vo 
Leningradskogo univ,, 1959. 125 p.' (Series; Its: Trudy, vyp. 
28) Errata slip inserted. 2,000 copies 'printed. 


Ed, (Title page): Yu. 8. Terminasov, Profesgor,and T, W. Smirnova, 
Docent; Ed. (Inside book): N. I. Busorgina; Tech. Ed.: 
S. D. Vodolagina. : 


PURPOSE: This book is intended for specialists and students in 
educational institutions working in x-ray analyéis. 


COVERAGE: This book contains 12 studies prepared by the staff of 
the Department of Physics and of other departments of the Lenin- 
grad Engineering and Economics Institute in cooperation with in- 
dustrial enterprises. The studies deal with the fatigue of 

< metals and alloys, wear of metals due to friction, and the state’ 
of surface layers of metals subjected to preliminary hardening, 
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The scientists applied the x-ray method of analysis to poly- 
crystalline metals and alloys, to single crystals of metals, 
and to tempered and surface hardened steel. Residual stresses 
due to thermal treatment (Type I) and grinding (Type III) are 
the subject of a special study with a view to their role in the 
development of surface cold-hardening and their influence on 
the grinding process. Considerable attention is paid to the 
force-feed metal-cutting method of V. A. Kolesov, and to a 
method of surface hardening of metals by shot blasting. 
References follow each article. 


TABLE OF CONTENTS: 
Foreword 


Buyko, V. M., and Yu Terminasov., X-ray Study of the FPa- 
tigue Mechanism of Tempered an Initially Cold Hardened Steel 


T nasov, Yu. S., and Sh. Kh. Yar-Mukhamedov. X-ray Study 
of the Fatigue 0 ingle Crystals of Aluminum at Standard 
and Low Temperatures 
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and III Residual stress in the wear of Steel Samples During 
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TERMINASOV, Yu. S.; YARMUKHAMEDOV, Sh. Kh. 


"X-ray Study of the Mechanism of the Fatigue in Metal Single 
Crystals at Room and Low Temperatures" 


a report presented at Symposium of the International Union of 
Crystallography Leningrad, 21-27 May 1959 
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PHAS2 I BOOK EXPLOITATION sov/3525 


Alybakov, A., and Yu. S. Terminnsov 


Rentgenograficheskoye issledovailye iskazheniy atomnoy kristallicheskoy 
reshetki v poverkhnostnom sloye metalla, podvergnutogo silovoau 
rezaniyu (X-Ray Investigation of Deformations of Atomic Crystal Lattices 
of Metal Surfaces Subjected to Machining at High Feed Rates) Frunze, 
1959. 41 pe 500 copies printed. 


Sponsoring Agency: Akademlya rauk Kirgizskoy S5R. 
B4,: G. A. Feklistov; Tech. Bd,: M. G. Anokhina. 


PURPOSE: This book is intended for metallurgists, plant foremen and managers 
of metalworking plants, and metalworkers interested in more efficient 
techniques of machining metals. 


COVERAGE: Referring to the wide use of a metal-cutting method called 

"power cutting" lice machining at high feed rates) in the Soviet 
machinery-manufacturing in(ustry, the author treats of metal-cutting process 
with a view to establishiny optimum conditions for each case by considering 
the influences of such facsors as crystal structure, physicomechanical 
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X-Ray Investigation (Cont.) sov/3525 


properties, residual stresses caused by cutting, and especially, the 
influence of work hardening caused by power cutting. Power cutting 

stems from the development of a new cutting tool in 1953 by vy. A. Kolesov. 
The investigations incluiel x-ray analyses and microhardness measurements 
employing a device inventei for the latter purpose by M. M. Khrashchov 
and Ye. 8. Berkovich. There are 49 references: 42 Soviet, 4 English, 
and 3 German. : 


TABLE OF CONTENSTS : 


Introduction 


1. "Power cutting" of metals 

2. Investigation of work hardening by the microhardness method 

3. X-ray method of studying work hardening occurring during the cutting 
of metals 


no We WwW 


Materials and Method of Expe rimentation — 


1. Materials for the investigation Wh 
2. Method of investigation 15 
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X-Ray Investigation (Cont.) S0V/3525 
3. Processing of roentgen . grams 
Experimental Results and Toelr Interpretation 


J. Results of Investigation of Work Hardening on the Surface of a Test 
Plece 


1. Effect of cutting speed on elementary deformation and degree of 
work hardening 


2. Effect of feed rate or deformations and the degree of work hardening 


3. Effect of cutting speed on the size anc deformation of the 
. erystalline grain 


4, Effect of speed rate cn the size and deformation of the crystalline 
grain 


IT, Results of Investigatiors of the Depth Distribution of the Work- 
Hardening Effect in the Surface Layer 


1. Effect of cutting speed on the depth distribution of the work- 
hardening effect in tre surface layer 


2. Effect of feed rate or. the depth distribution of the work-hardening 
effect in the surface layer 
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Conclusions 
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ABSTRACT: 
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SOY /163-59-1-29,/'50 


Yu. G., Terminasov, Yu. 5. 


of the Surface State of Wigh- 
(Rentgenografiches- 
poverkhnosti ctaley vyso%0y 


y obrabotke) 


sshey shkoly. Metallurgiya, 1959, 
{ussr 


This is an snvestigation of the effects of a discontinucus 
curface structure of samples of 

A5KNNMFA ani 60$2A steel. The 
after having been kept at the 


gamples were quenci.cd in oil 
uardening temperature for 14% 


The hardness of the samples efter this j.cat treat- 


> 


(Rockwell C grade). This investigation was 


de; endence of the 


distorticny of the crystal lattice of the surface layers 
and of the grain sizes in these Layers upon o certain 
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X-Ray Structural Analysis of the Surface State of High- SGV/163-59-1-29/50 
1 hardness Stecls Subjected to Shot Peening 


peening" (Fef 3). This quantity represents the amount of 
shot striking unit surface of the sample during the consoli- 
dation period. The duration of treatment was chesen to be 
the variable factor in this investigation. The shot used was 
of 1 mm si:e, and it was thrown against the surface at a 
constant velocity of 81 m/sec, the duration of treatment 
varied frou 1 - 7.5 minutes. The X-ray structural anelysis 
was carried out on the UnS-50I ionization apparatus. The 
interference lines (110) and (226) for three samzles of 
each type of steel the X-ray diagrams of which were exactly ‘ 
identical, were analyzed. On the basis of the information ; 
gained the following can be stated: The distortions of the 
erystal Lattice which are duc to the neat treatme..t of 
steel 45\hiNFA are independently of the “uration not modi- 
fied by th2 shot peening treatment. The broadening of 
the interf2rence lines is only ascribed to the reduction 
of the grain sizes. In steel 60S2A the lattice distortions 
during the first two minutes of treatment were found to 
proceed in correspondence with the reduction of grain size. 
Card 2/3 _ Hence the process of crystal structure distortion may 
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X-Ray Structural Analysis of the Surface State of High- SOV/163-59-1-23/50 
hardness Steels Subjected to Shot Peening 


proceed along different lines, what depends upon the che- 
mical cozrosition of the steel and its thoeral treatment. 
The difference detect:d may be investicated by means of the 
harmonic analysis. There are 3 fisures, 2 tables,and 6 
: references, 4 of which are Soviet. 
ASSOCIATION: Leningraiskiy pedagogicheskiy institut (Leningrad Peda- 
gogical Institute) 


SUBMITTED: January 21, 1958 
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X-ray study of the deformation of the atomic crystal lattice of 

aingle crystals of aluminum, copper and Armco iron at room 

and low temperatures, Uch. zap. Kir. shen. ped. inet. no. 4:29~ 

50 '59. (MIRA 14:1) 
(Crystal lattices) (Metals~--Thermal properties) 
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, SOV/129~59-5-4/17 
AUTHORS: Yu.S. Terminasov, A.G, Yakhontov 


TITLE: Influence of Grinding on the Distortions of the Crystal 
Structure of Metals (viiyaniye Shlifovaniya na iskazhe- 
niya kristallicheskoy struktury metallov) 


PERIODICAL: Metallovedaniye i Termicheskaya Obrabotka Metallov, 
1959, Nr 5, 2p 19-23 (USSR) 


ABSTRACT: The results are described of the influence of grinding 
regimes on the distortions in the structure of carbon 
Steel U8 and commercial iron. The specimens were machined 
on a large g::inding machine at various regimes. The 
grinding dephs were 4, 10, 25, 37.5, 50 and 75 microns; 
the longitud:.nal feed rate of the table was Csdy 36057504 
13, 24 and 40 mi/rev, The machining speeds were 30 and 
50 m/sec respectively. Investigations were carried out 
by the X-ray diffraction method and by the microhardness 
method. The structural distortions were evaluated from 
the changes in the widths and intensity of the interference 
lines. Micrchardness measurements were also made; these 
enabled establishing the degree of hardness of the surface 

Gard 1/2 layers of the metal after machining. (The microhardness 
measurements wera made by Cand. Tech, Sci. A.A. Matalin). 
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SOV/129-59-5-4/17 

Influence of Grinding on the Distortions of the Crystal Structure 
of Metals 
On the basis of the obtained results, which are graphed 
and tabulated, it is concluded that the decrease in 
structural distortions in the surface layer in ths case of 
fast methods of grinding is due to a decrease in tha 
deformation “orces and not to a softening effect caused 
by heat gonevation, Thus the depth of grinding is the 
most effective factor which regulates the thickness of 
the distorted layer (from 10 to 100 ~ 120 microns). The 
non-unifermisies on the surface as well as a 10 micton 
thick layer adjacent to these, will become hardest. 


There are 7 figures, 1 table and 6 references, 5 of whish 
are Soviet and 1 English. 


ASSOGIATION: Leningradskiy Inzhenerno-ekonomicheskiy Insti tut 
(Leningrad Engineering-Bconomics Institute) 
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on~-"errous Materials and Alloys (Mono- and Poly- 
Crystalline Specimens) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Fizika, 
1959, Nr 5, pp 93-101 (USSR) (+ 1 plate) 


ABSTRACT: The aim of this work is the elucidation of the following 
problems: 1) the reason for the broadening of 
interference lines in X-ray photographs of metals Q 
subjected to cyclic deformation; 2) whether the change 
in intensity of the X-ray lines can be used as a 
criterion for fatigue; 3) how does the fatigue process 
proceed in specimens of ferrous and non-ferrous alloys of 
different crystal sizes up to monocrystals, and 
4) whether low temperature brings about changes in the 
Structure of metals subjected to fatigue. The authors 
have submittad the following metals and alloys to fatigue 
tests: commercially pure iron (Armco iron), cuprite, 
aluminium, and brass. Brass specimens were tested first, 
These were cylindrical in shape, Various crystal sizes 


oropov, A. 
TITLE: X-ray Stady*ot the Mechanism of Fatigue in Ferrous and 
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X-ray Study of the Mechanism of Fatigue in Ferrous and Non-Ferrous 
Materials and Alloys (Mono- and Poly-Crystalline Specimens) 


were attained in these specimens by means of heat 
treatment. The latter were tested in a fatigue testing 
machine of the NU type at room temperature, One part of 
the specimens was tested in the annealed condition, the 
other part in a worked condition (work hardening was due 
to turning ina lathe). All tested specimens were 
subjected to deformation by bending to a definite degree 
at definite loads for different mumbers of cycles. The 
second group of specimens was made from sheet material. 
The specimens were in the form of a uniform resistance 
beam or rectangular plate (Fig 1). One part of the 
specimens had a fine-grained structure (normal poly- 
crystalline spszcimens), the other part was submitted to 
preliminary working and subsequent recrystallisation which 
enabled crystals of different dimensions, from 10-3 mm to 
several cms, to be grown. For fatigue testing the authors 
built an apparatus in which specimens could be bent 
symmetrically. Its construction was based on the 
principle of constant deformation (Fig 2). In this 
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machine the specimens were tested at amplitudes of 1, 3, 
and J.0 mm. Testing of all the above specimens was 
carried out at normal temperatures aS well as at liquid 
nitrogen temperature. The specimens were X-rayed by the 
back reflection method as well as by the Laue method. 

The significant portion of the polycrystalline specimens 
. was X-rayed in an jonisation apparatus of the URS- 501 
a“ type. Specimens submitted to testing at liquid nitrogen 
temperature were subsequently X-rayed at normal 
temperature. In order to be able to predetermine the 
place of fatigue fracture of these specimens during 
testing, their middle portion had a different diameter 
from those portions of the specimen which were close to 
the grips of the machine. By means of heat treatment 
the followirg opystal sizes were attained in brass 
specimens: 10~* mm, 10-3 and 10-2 mm (vacuum annealed 
dasa specimens). --ray investigations of these specimens were 
carried out by the ionisation method. The investigation 
of finely crystalline specimens (with crystal sizes of a 
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10-* mm) led to the following results. In the testing of 
these specimens at cyclic stresses of 14, 18 and 22 
kg/mm*, and different numbers of cycles, no secondary 
effects (broadening of interference lines) were observed. 
X-ray investigation of Specimens of the second group 

(with erystal sizes of 10-3 mn), tested at the same cyclic 
Stresses, exhibited a broadening of interference lines 
within limits of up to 1 million cycles (Fig 3). The 
third group of specimens (with erystal sizes of 10-2 mm) , 
tested under the same cycle stresses, exhibited a 
broadening of interference lines within the limits of 
testing up to 3 million cycles, The maximum broade 

of the lines was 202 as compared with the initial width of 
4 non-deformed specimen (Fig 4), Figs 5 and 6 show tho 
dependence of the intensity of the (511) line on the 
number of cycles at a cycle stress of 22 kg/mm2 for 
crystals of 10-2 and 10~"* cm, respectively, Fig 7 shows 
the distribution of points in the Specimen which were 
~rayed. Fig 3 shows a Laue-graph of Al before, and 
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Fig 9 after, fracture. Fig 10 is a Laue-gram for Arnco 
iron, The physical mechanism of fracture of coarsely 
erystalline metals is the same for all the different 
metals investigated in this work. Specimens of the metals 
investigated, which were submitted to fatigue tests at 
liquid nitrogen temperature and then X-rayed at normal 
temperature, exhibited stronger distortions in their : 
crystal structure. A comparison of the results of the fo 
investigation of fine grained metals with that of coarse 
grained ones, which essentially represent monocrystals, 
shows that the development of secondary effects 
(fragmentation of crystal blocks and crystal distortions) 
depends on the initial condition of the metal and is not 
a structural characteristic of fatigue. The change in 
line intensity, reflecting the development of tertiary 
distortions, signals the approach of fracture of the 

Card Specimen, but for the time being it cannot be used as a 

5/6 universal criterion for fatigue, and further work in this 
direction is required. However, there is no doubt that yy 
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the "disintegrations" in the metal structure appearing in 
fatigue testing are associated with dislocations which in 
their turn cause the development of tertiary distortions 
which, in a definite measure, are responsible for 


fracture. 
Gard There are 11 figures and 5 references, of which 4 are 
6/6 Soviet and 1 is English. 


ASSOCIATIONs Leningradskiy inzhenerno-ekonomicheskiy institut 
(Leningrad Engineering-Economics Institute) YY 
| eee A A 


SUBMITTED: Pebruary 13, 1959 
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Translation from: Referativnyy zhurnal, F 


AUTHORS: Terminasov, Yu, S,, Toropov, ALM. 
[ro 


TITLE: X-Ray Examination of Distortions in Crystalline Structure of Steel W 
Aluminum and Red Copper Subjected to Fatigue Tests 


PERIODICAL: "Tr. Leningr. inzh.-ekon. in-ta", 1959, No. 28, pp. 51-69 

The authors carried out fatigue tests of annealed specimens of Al, 
ted to alternating bending at room temperature 

and that of Liquid nitrogen. h n was conducted with the 1or.za- yf 
ethod and by harmonic analysis of the curves of intensities of 
X-ray interferences and by measuring integral intensity. It turned out that 
fatigue process in ferrous and non-ferrous metals was characterized py developuent 
of the domain structure, microdeformations ana 3-order deformations. The part oF 
each of these factors changes when conditions of fatigue testing, alter. At a ice 
temperature the part of the thermal effect is excluded, and distortions of 
crystalline structure manifest themselves in the most pronounced way. A great 


TEXT : 
Cu and steel 45 (0 456 C) subjec 
The X-ray examinatio 
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X-Ray Examination of Distortions in Crystalline Structure of Steel 4S, Aluminum ( 
and Red Copper Subjected to Fatigue Tests 


effect on intensity of interference lines is exerted by extinction wh 
the manifestation of 3-order deformations at initial phases of fatigu 
7 The roentgenographic criterion of fatigue for annealed specimens can 
only under conditions of fine-domain structure which excludes extinct 


ich prevents 
e tests, 

be employed 
ion effects, 
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Translation from: Referativnyy zhurnal, Fizika, 1961, No. 1, p. 315, # 1E310 


AUTHORS: Terminasov, Yu. S,, Yar-Mukhamedov, Sh, Kh, 


TITLE: X-Ray Examination of Aluminum Single Crystals Fatigue at Room and 
Low Temperatures 


ve 
S| 
is 


PERIODICAL: "Tr, Leningr, inzh,-ekon, in-ta", 1959, No. 28, pp. 28-35 


TEXT: The authors studied fatigue of aluminum single crystals by the X-ray 

method of "increasing" interference spots, This method enables one to observe the 

changes in the fine structure of spots after each stage of testing, Alternating ‘ 
bending with various amplitudes was investigated at room temperature and ‘hat. of a) 
liquid nitrogen, In the beginning of the room temperature test, an intense forma- x ) 
tion of domains in the crystal takes place. As the tension of the cycle grows, 

the process of granulation proceeds faster, dimensions of the domains formed 

increase, and granulation begins to prevail over plastic deformation of sliding. 

At low temperatures the increase of tension of the cycle produces the same effect 

as temperature rise at the constant tension of testing. An increase of fatigue 
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at low temperatures, the less an increase of durability in comparison with that 
at room temperature, Prior to fracturing, most epots on the roentgenogram are 
atretched into ares and give rise to Debye rings, A possible mechanism of 
processes at alternating loading of a crystal 1s proposed and analyzed, 


L, Mirkin 


strength is observed with the temperature drop, The higher is tension of the cycle i 


Translator's note: This is the full translation of the original Russian abstract, 
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X-ray investigation of residual let and 3d order stresses 
4n the wear of steel specinens during the friction process. 
frudy LIZI no.28:83-95 '59, (MIRA 13:4) 

, (Steel--Metallography) (Mechanical wear) 
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Translation from; Referativnyy zhurnal, Metallurgtye, 1960, No, 11, Pp. 242, 
# 27174 


AUTHORS ; Myasnikov, Yu.G., Terminasov, Yu.s.—_ 
TITLE: Investigation of Shotblast Cold Hardening of Steel by the Roentgeno- 


graphical Method 


PERIODICAL: ‘Tr. Leningr, inzh,-ekon, in-ta, 1959, No. 28, pp, 105 - 11 


TEXT: An investigation was made with 60C 2A (6082A) and 45 XHM@A 
(45KnNMPA) steel, The method of Fourier's series and the analytical method were 

used to separate the effects of II order (fragmentation of domains and microdis- 
tortions of the lattice), It was established that in shotblast working microstres- 

ses increased in the surface layer when the shotblast time was extended, Etching- .— 
off surface strengthened layers revealed in a depth of 250i, the presence of a 

layer where the magnitudes of microdistortions were by 25% less than on the sur- 
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Method J 


face in the initial state; this is explained by partial annealing on account of 
heat liberated during shotblast treatment, It is ieee that the density 
of dislocations in the cold hardened layer is 3, 1011 om This is the lowest 
possible limit of its magnitude, There are 11 references, 


IK. 
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AUTHOR: ferminasov, J. 8, CZECH/34~59-~1-8/28 
TITLE: X-ray Determination of the Crystal Structure of Metals 


PERIODICAL: Hutnické Listy, 1959)’ ir 1, pp 43-47 (Czechoslovakia) 


ABSTRACT: Paper presented within the framework of the Czechoslovak 
Metallurgical and Foundry Days, Pilsen, September 10~14 
1957. A number of authors (Refs 4,5,°14 and others) 
have pointed out that the mechanism of plastic deformation 
in the case of static loading differs from that pertaining 
to dynamic deformation of metals, The main factor 
affecting the changes which occur in both methods of 
Geformation igs the heat which is generated at the slip 


influence of the thermal factor ig reduced to a minimum, 
The aim of the work described in this paper was to 
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at room temperature and also at the temperature of 
liquid nitrogen on two metals with greatly differing 


the heat factor, ‘The test specimens were of 10 mm dia, 
and a height of 15 mm, i.e. such that uniform compression 
could be achieved without bending. The specimens were 
machined on a lathe and then electrolytically polished, 
For the tests at roon temperature a lubricant was used 

to reduce friction, 1 reduce the effect of work- 

har ening, the specimens were annealed in vacuum at 

400°C (duralumin » and 350°C (copper) for a duration 

of 9 mins. Static deformation was effected on an 


dropping from a height of 4 mn, For deformation of the 4 
specimens at liquid nitrogen temperature a special test 
Card 2/4 rig was used, a diagrammatic sketch of which is shorm in 
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X-ray Determination of the Crystal Structure of Metals During 
Static and Dynamic Deformation at Normal and at Low Temperatures 


Fig 1. The applied equipment enabled deformation to be 
effected at normal temperature as well as at low 
temperatures. The desired degree of deformation was 
achieved by using rings which limited the movement of 
the piston; the isothermal nature of deformation was 
ensured by providing good thermal insulation, The 
experimental results for duralumin are entered in the 
graphs, Figs 3-6, It was found that at room 
temperature dynamic deformation never causes such 
distortions in the crystal lattice as are caused by 
static compression, However, at very low temperatures 
the deformation speed has no influence, This is 
attributed to the fact that at room temperature dynamic 
deformation is an adiabatic process which leads to an 
increase in temperature and thus also to a partial 
elimination of distortions in the crystal lattice, 
However, at low temperatures the microscopic distortions 
are larger and the block dimensions are half the size of 
those of specimens deformed at room temperature, To a 
Card 3/4 certain extent the results obtained have enabled 
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the temperature of liquid nitrogen, 
There are 8 figures and 16 references, 10 of which are 


ASSOCIATION: Leningradsky inZen¥rsko-ekonomicky Ustav, katedra 
fysiky (Leningrad Engineering Bconomic Institute, 
Physics Chair ~~ 
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AUTHORS : Ruyko, V.M.;  Terminasov, Yu.S. 

TITLE: iosnimansenmde ee the Fatigue Mechanism of 35 saan 


Alloy Steel 


-PERIODICAL. Izvestiya vysshikh uchebnikh zavedeniy. - Chernaya metallurgiya, 
1960, No. 3, pp. 73 - 77 


TEXT: The mechanism of the fatigue process in carbon steel has been stud- 

jed by roentgenographic means (Refs. 1, 2) but the recording of interference lines 
was not accurate enough for roentgenograms of alloy steel. The method used here ’ 
included ionization and opened net: possibilities. '¢Chrome-nickel-molybdenum 35XHM 
(35KhNM)steel was chosen for investigation, and standard test specimens were pre- 

pared with a large-radius notch and one side of the notch was milled smooth. The ve 
beam of primary rays was aimed onto this surface. The specimens were annealed to - 
remove work hardening. ‘The fatigue limit of 35KhNM specimens was 39 kg/mm? . The 

X-ray installation with ionization recording of the interference maxima was of the 
yPC-50n (URS-50 i) type with a BCBA(BSVI) tube with Fe-anode. Filtered Ky-radi- 
ation was used in all cases. The counter moved on a 160-mm radius circle during 


coe ee The X-ray beam was limited by two slit diaphragms placed between the 
ard 1/2 
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Roentgenographic Investigation of the Fatigue Mechanism of 35 KnNM Alloy Steel 


tube and the specimen and a third slit diaphragm with a filter was installed in 
front of the Counter. A line (220) was fixed on the recording tape; the tape 
moved with constant velocity of 1,200 mm/hour. The width of interference lines . 
was determined by the Stockes method (Ref, 3) and the Size of blocks and micro~ 
-distortions of grid by harmonical analysis method (Ref. 4). The roentgenograms 
obtained from non-deformed specimens already had blurred interference lines char- 
acteristical for alloy steel and caused by some chemical non-homogeneity, It 
was concluded that the intensity of roentgen interferences can be considered a 
fatigue criterion, though the change of the line intensity a and above the fatigue 
limit is less sharp than in the case of carbon steel. There are 4 figures and 6 
references: 5 Soviet, 1 English. 


ASSOCIATION: Akademlya nauk Kirgizskoy SSR (Academy of Sciences of the Kirgizs- 
kaya SSR) 
RY OE 
SUBMITTED ; March 11, 1959 
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18 IgOO0 E132/E360 
AUTHORS: Sergeyeva, V.D. and Terminasov, Yu.S. 


. PER ase aetra OoS M lor ese 
TITLE: X-ray Studiesyof the Distortion of the Structure of 


Steel on orking 


PERIODICAL: Kristallografiya, 1960, Vol. 5, No. 4& 
pp- 580 - 584 


TEXT: Changes of block size and the microstrains produced 

by rolling friction|were investigated using Fourier analyses 

of the loading of the Specimen, the friction path and the 

initial state. In addition the influence of the above mentioned 
parameters on the distortion of the crystal structure in the 

deformed surface layers at different depths was studied. It 

was shown that the process of plastic deformation of the surface 

layers under rolling friction is accompanied by the fragment- 
ation of the crystalline blocks and by the increase of micro- , 
strains; development of these effects takes place Simultaneously 

with the alteration in microhardness. The most developed of 

these structural characteristics were observed on the surfaces 

of the specimens in the first stage of testing. The intensity 

changes of some diffraction lines were studied and it was shown 
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X-ray Studies of the Distort iBh>2¢2Eh9 Structure of Steel 


on Working 


that part of these changes is due to the presence of texture 
(preferred orientation). 
Fragmentation of crystalline blocks in annealed specimens grows 


with changing load up to 60 ke/mm” with later stabilisation. 

In specimens preliminarily cold-worked fragmentation also 
increases but stabilisation begins at less than 40 kg. Micro- 
strains in the crystal structure grow with increasing load 
both for annealed and for cold-worked specimens with the 
difference that for cold-worked specimens the growth of micro- 
strains ceases for less rigorous testing. ur 
Fragmentation of the crystal blocks and the growth of micro- 
strains as a function of the duration of working is slight in 
the first hour and prolonged treatment produces little change. 
The greatest distortion of the structure is observed at the 
surface of the specimen and extends about 200 microns into the 
material. The changes in microhardness have the same character 
as the changes in the microstrains. The changes in the 
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intensities of the X-ray lines cannot be fully ascribed to the 
development of third-order strains but depends olso on the 
presence of textures in the surface layers of the specimen. 

There are 35 figures and 4 references: 1 Soviet, 2 international Y 
and 1 English. 


ASSOCIATION: Leningradskiy inzhqnerno-ekonomicheskiy institut 
(Leningrad Institute of Technolo and Economics) 


SUBMITTED: February 18, 1960 
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Frunze, Kirgizgosizdat, 1961. 144 p. (MIRA 17:2) 
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AUTHORS: Bazarbekov, N., Terminasov, Yu. 8. 
TITLE: Roentgenographic investigation of the structure of nickel coatings, 


obtained chemically, in abrasion 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, g4, abstract 61597 
("KyrgSSR Ilimder Akad. kabarlary. Tabiyat taanu zhana tekhn. ser., 
Izv. AN KirgSSR. Ser. yestestv. i tekhn. n.", 1961,%3, no. 1, 41 - 50, 
Kirgiz summary ) 


TEXT: To obtain Ni-P-coatings on 45 steel the following solution was used 

(in g/1): iSO, 30, Na-hypophosphate 10, Na-acetate 10 - pH 4.5-5.5. X-ray 

patterns of the samples were obtained with an yPpC-50 (URS-50I) device. The 

coating obtained by chemical nickel plating was amorphous. If this coating is 

heated the Ni-P-coating changes into a crystalline face-centered cubic structure. / 

The complete transformation from the amorphous into the crystalline state occurs vs 

at a thermal treatment of 400°C which corresponds to the highest micro hardness 

of the Ni-P-coatings. At a temperature above h4oo°c starts the coagulation of the 
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crystals. The fragmentation of crystal blocks at 400% does not change with the 
load, and increases with the path of friation up to a value of the latter equal 


ler testing loads. The &rowth of micro-deformationg in dependence cf the path of 
friction oceurs up to 4,000 m, Further testing up to 10,000 m does not change J 
this value. There are 6 references. 


Vw 


Ye. Layner 


[Abstracter's note: Complete translation] 
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its initial value in an undeformed state without, however, reaching it, 
Served changes in B and I values are brought in connection 
stresses of IT and III kind, 


The ob- 
with the decrease of 


A, Babareko 
[Abstracter's note: Complete translation] i) 
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X-ray diffraction study of the mechanism of fatigue in brani 
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(Steel alloys--Fatigue) (X rays--Diffraction) 
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X-ray diffraction study of structural changes in prehardened 

brand 20Kh steel in fatigue tests. Izv. AN Kir. SSR. Ser. est. 

i tekh. navk 3 no.1:71-75 61, (MIRA 14:7) 
(X riys--Diffraction) (Steel alloys--Fatipue) 
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X-ray diffraction study of distortions of the crystalline 
structure of steel induced by friction. Izv. AN Kir. SSR. 

Ser. est. i tekh. nauk 3 no.1:77-81 ‘61. (MIRA 14:7) 
(Xrays--Diffraction) (Steel--Testing) (Friction) 
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8966) 
Jp 8/149 /61 2/013/017 
i sea P2170 
AUTHORS; 


Terminasov, Yu,s,, Toropov, A.M, 


TITLE; Roentgenographica vestigation of the Crystal Structure of Non- 


Ferrous Metals Under Conditions of Alternate Loading at Room and 
Low Temperatures 


PERIODICAL: Izvestiya vysshikxh uchebnykh zavedenty, Tsvetnaya metallurgiya, 
2 


19617 No. 2, pp, 116 . 12 


TEXT; Until the present, roentgenographical investigaticns of non. 
metals subJjeotad to alternate loading were made at room temperatures (Ref, 1, 2), 
To exclude the effect of heat on the deformation of 


Stepped tests s 
were made at each amplitude, The photographical method and the proc 


essing of re- 
sults obtained were analogous t> thase aescribed in Reference 3. 


Radiographs were 
taken with a KPQC 21 (KROS-1) Camera, using a GC jl (BVSL) tubs with a copper 
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Roentgenographioal Investigation of the Crystal Structure of Non-Ferrous Metals 
Under Conditions of Alternate Loading at Room and Low Temperatures 


anode mounted on a YPC-55 (URS-55) device, During exposure the specimens (an 

aluminum foil standard or an annealed copper apecimen) were rotated, They were 

fastened by & special device assuring the inoidence of the X-ray team onto the | 
same spot, Photometric readings were taken with a Mq> 2 (MP-2) microphotometer, 

The line width of the Koy, -dublet was determined by dividing the surface of the 

curve corresponding to the interference line by the maximum height of the curve, 

Changes in the width of the line indicated changes in the effects of second order, 

The surface of the Ky, -dublet curve was taken as integral intensity of the line, 


when evaluating distortions or the third order, which were astimated by changes 
in the relation I(hkl). When using the icnization method rcentgenograns were 


taken with the aid or an X-ray apparatus with ionization recording of interference 
maxima, A OCGY (BSVI) tube with a copper anode and filtrated Ky, -1rradiation 
were employed, The width of Ky -lines was determined according to Stokes (Ref .5); 
the components of Ky, ~dublets were Separated by the Rechinger method (Ref, 6). 
The magnitude of crystal domains and microdistortions of the crystal lattice were 
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| 


determined by harmonic analysis, The experiments yielded the following results; 

i Effects of the Second order (fragmentation of crystal domains and micro-distortions) 
; Geveloped in the crystal structure of aluminum only at heavy loads (5 mm amplitude), if 
| It was established that the fatigue process of copper was accompanied by fragmenta. o 
tion of crystal domains, proceeding during the initial stage of the tests, and by oe 
| @ slight inorease of micro-distortions, Deformations of the third order appear : 
only after discontinuation of extinction effect on the intensity of the lines, 

: although the development of these distoritions takes place probably at the begin. 
ning of deformation of the specimens; during the initial stage of tests, however, 
their effect on the intensity of the lines is Superimposed by the effect of ex. 

: tinction, Fragmentation of crystal domains ends with the initial stage of the 
tests, and therefore the distortions of third order manifest themselves already 
at relatively early stages of the tests, 
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B125/B209 
AUTHORS: Kuznetsov, A. V., Terminasov, Yu, 5S. 
TITLE: Consideration of secondary extinction 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 3, 1961, 383-386 


TEXT; The authors derive formulas for the integral reflection of a 
massive specimen, taking into account secondary extinction and assuming 
the mosaic blocks to have equal axes and equal probability of orientation. 
On the same assumptions they derive the thickness of the elementary layer 
as a function of the block size. In this case, the secondary extinction 
of this layer is supposed to be negligible. A correction for secondary 
extinction has to be introduced if in every column of mosaio blocks in the 
direction of the primary beam at least two blocks are aligned in reflect- 
ing position. When the blocks are large and the probability that they 

are aligned in reflecting position is the same in every column, one 

single block may appear in the center if the effect of secondary extinction 
vanishes. In the case of smaller blocks, m blocks in reflecting position 
may appear in every column. In each case, the entire volume of the speci- 
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men may be divided into nm layers, and in each of thase layers the effect 
of secondary extinction may be assumed to be of the same intensity. The 
authors examined the diffraction at a thick polyorystalline plete. The ; 
angle between the primary beam and the plate surface is denoted by a} 
B denotes the corresponding angle for the diffracted beam. ‘The total f 
energy scattered from the first layer into all rings of volume dV amounts ; 

— 


to =P, = 4 i pQcos ah av. In the present paper, the same notations as 


in the paper of P. James, Opticheskiye printeipy difraktedi rentgenovskikh 
luchey, IL, M., 49, 1950, are used. Here and henoeforward, the summation 
sign without any indices denotes summation over all Debye-Scherrer ringe, 
In the case of a massive specimen, the number of elementary layers may be 
assumed to be infinite. For that cage, 


BAe eee oO wre gee 


Po pQeorhy nerf a (ie tts) £2) _ at 
, (tes) [i Fardeen Joel oo m (7) : 


t 


sing exp | —n(1+ 585 sine : 
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In the calculation of the ener 
@y falling upon the short region 1 (which 
is short with respect to the radius r of the 
rin of the enti 
Eq. (7) has to be multiplied by s) mete 


2n sin 2), ; it . ee 
Pet 
; 1 peur ain (1+ S28) 3 (3p c08 Oe) + exp w (1+ Se g)anes [1 _ @). 
tes fy When ‘anal Siovke are monnideress the expression : 
: 7 gersinte [op (15g) + Sp@ cont | (14), 


instead of Eq. (8),holds. for the de 
; pendence of the integral intensity on 
the block size, when secondary extinction is taken into account Gea, 


4 e 
ra Se pQcos th av (1). Eq. (14) may be regarded as a limit which, _ 
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in the case of strong granulation of the blocks, is epproached by the i. 
integral intensity. Secondary extinotion lowers the integral intensity - por 
to a considerable extent, if 


ra¢ + eT is of the same order of Magnitude as 3 Er pacoe th. This 


is probably the case only with hard radiation and weakly aveosbine media. 
But even for an Mo ears ; 


BC + ae ~ 27 cm oh FE proos ~0.6 om! holds for an Al sample when 


am dD: The effect of seqondary extinotion for any size of the mosaic 


blocks is only weak if the quantity 5 EpaoosO, may be neglected as - . a. 
i 
compared to A(t + ce - For Mo radiation and an Al sample, the condi- 
tion oat ee > 
, btn 0.1, (13) 

 ( mas < ; ; (13) 

“ ”~ on : a ‘ 
holds ?5 to a size of one mosaic boss of about 1044, Thus, extinction 
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does not change the ray intensity when the size of the blocks is about 


1074 A or less. The size of the elementary layer, in the case of an Al 
Sample and Mo radiation is 


2 
Er = Wa5(4)- This formula holds the more, the more mosaic blocks 
are present in an elementary column. Allformulas of the present paper 
were derived with regard to the secondary extinction in the primary 
cell. More accurate formulas for the case examined here will be given in 
@ later paper. There are 1 figure and 1 Soviet-bloc reference. 


ASSOCIATION: Petrozavodskiy gosudarstvennyy universitet 
(Petrozavodsk State University) 


mh 


SUBMITTED: April 4, 1960 
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24940 (1/4 4, Me) 
AUTHORS : Kuznetsov, A. V. snd Terminasov, Yu. S. 
TITLE: Consideration of secondary extinction. II. 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 6, 1961, 757-759 


TEXT; The formulas derived in the present paper take account of the effect 

of secondary extinction in a polycrystal with mosaic blocks uniformly 
distributed with respect to the angles of rotation taking multiple re- 

flections into account. It is shown that existing formulas taking account 

of secondary extinction are not applicable in the case of small crystallite 
dimensions. The formulas derived in a previous paper by the authors 

(Ref. 1: ZhPF, 30, no. 10, 1960) take account of the effect of secondary ! 
extinction in the primary ray only (for a polycrystal with mosaic blocks a 
uniformly distributed with respect to the angles of rotation). With small 

mosaic blocks, the integral reflection from a small, thick polycrystalline 
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Y 10° 
8nr sin +, [» (1 +4 ne. 5 > PQ cos 4] 


To take multiple reflections into account, it is sufficient to teke account 
of the attenuation of intensity due to extinction in the rays reflected 
from the various elementary layers as they emerge from the specimen. 
Further reflections will not play any role. According to the author's 
estimates, their contribution is considerably below the accuracy of 
existing methode of measuring the intensities. On the basis of similar 
considerations, the following formula is obtained for a polycrystal with 
mosaic blocks uniformly distributed with respect to the angles of rotation: 


(2) 


Ht efrg 
i 


1 
8xr sinh (1 + ere (u + 7 y PQ cos or ) 
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With an aluminum specimen exposed to Mo radiation, the presence of a 
secondary extinction reduces the integral reflection of any interference 
by 4%. It is pointed out that many papers (not specified here) make use 


of formula Pp : aa(t) 3) 


for taking secondary extinction in polycrystals into account. A (») is 

a factor depending on the geometrical conditions of the recording. In the 
authors! opinion, the application of formula (3) to a polycrystal, regard- 
less of whether the latter is compact or powdery, is in no way justified 
with any crystallite dimensions. In fact, this formula is valid only if 
in each column the mosaic blocks of a single crystallite reflect X-rays. 
In other words, every ray is reflected only in the mosaic blocks of a 
crystallite, with the mosaic blocks being so weakly disoriented that none 
of them is reflected into any other ring (hkl). Under real conditions, 
however, everything will be more complicated. The authors have examined 
this problem more closely, namely, as applied to an aluminum specimen 
exposed to Mo irradiation. They made the following assumptions for the 
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polycrystal: It consists of crystallites of random orientation; each 
crystallite consists of mosaic blocks which are not randomly oriented; 

all normals to the reflecting planes of the mosaic blocks are concentrated 
witin a small solid angle, and all mosaic blocks of the crystallite can be 
reflected into a Debye ring only. It was shown in a previous, paper of the 
authors (Ref. 1) that in each column of a length dz/sin a = 12/ 740 + & (4), 
an aluminum specimen exposed to Mo radiation has, on the average, only a 
single crystallite (as in the present case) in the reflection position. 


The crystallite size is assumed to te L = 10? R. The length of the 


elementary column will then be 1.39107 R. If the crystallites in the 
column are assumed to disperse, in which case the column size is equal to 
the half-absorption thickness of the layer every ray will be reflected from 


3.5-10° crystallites. Formula (3) cannot be used in this case; in fact, 
if the crystallite is placed at some depth of the specimen, and not on 

its surface, the X-rays reaching the crystallite and those emerging from it 
will be weakened due to crystallites reflected into entirely different 
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rings (hkl). In this case, formula (2) nust be used in the crystallite 
consists of one mosaic block only. If, however, it consists of some weaxly 
oriented sosaic blocks, the second term in the denominator of (2) has to 


be written as @ +r pa coa ah, where the coefficient & >1 takes account 


af secondary extinction in the crystallites itself. Even if L = 10° &, 
the ray will be reflected in 30 crystallites, and formula (3) will there- 
fore be inapplicable here, too. Only if L = 5-10 Q, each ray will be 
reflected in the specimen only once on the average. Formula (3) is 
applicable only with such and larger crystallite dimensions. If, however, 
the mosaic blocks of a crystallite are disoriented to & sufficient extent 
30 as to be reflected into different rings, it is very doubtful even with 
large crystallites whether formula (3) may be applied. When using another 
radiation, the crystallite size beginning from which (3) may be used, 
varies. The lesser the penetration depth of X-rays, the smaller is the 
crystallite size for which (3) may be used. A more accurate analysis must 
pe performed by using (4). The interpretation of effects of secondary 
extinction is most difficult in cases where each ray is reflected in some 
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crystallites. Future calculations will show how things really are. 
U avstracter's note: Essentially complete translation. } There is 1 Soviet- 
ploc reference. 
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